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Fig.1 ~Schematic diagram of element structure
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Table 1 The first two natural frequencies with different

structural parameters

Cell types @® d(mm) /f1(Hz) />(Hz)
1 60° 40 49.742 67.431
2 30° 40 43.763 87.338
3 0° 40 37.964 164.87
4 60° 30 43.707 67.431
5 60° 20 37.670 67.431
6 0° 10 21.499 164.87
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Fig.7 A simplified model of vibration isolation structure
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Table 2 Vibration isolation bandwidth of double-layer

vibration isolation structure

Type Starting Ending Isolation Starting
point 1(Hz)  point 1(Hz) band(Hz) point 2(Hz)
1-1 49.7272 68.8478 19.1206 85.7593
2-2 43.6909 60.6040 16.9131 75.2179
1-2 50.9396 59.1472 8.2076 78.7982
3-3 35.9858 49.9196 13.9338 61.7890
4-4 43.7177 61.0417 17.3240 75.5491
5-5 37.8120 52.7528 14.9408 65.2851
6-6 21.5186 30.3598 8.8412 37.1489
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DESIGN AND DYNAMIC ANALYSIS OF A FLEXIBLE
VIBRATION ISOLATION STRUCTURE

Yin Youwang' Zheng Pei
(School of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract This paper presents a new flexible vibration isolation structure based on mechanical properties of flexible
curved beams. The results show that the structure can reduce the torsional stiffness through axial load, thus achieving
quasi-zero stiffness characteristic in the torsional direction and realizing low frequency vibration isolation. In this paper,
a element model of the flexible vibration isolation structure is first constructed, and key static characteristics of the ele-
ment model, such as axial and torsional directions, are determined. The results demonstrate that the element model of
can realize quasi-zero stiffness characteristics in the torsional direction and has a high load-carrying ability in the axial
direction. Then, the dynamic analysis of the element model with different structural parameters is carried out, with the
influence of the structural parameters on the dynamic characteristics being determined, and finite element software is
used for a simulation study. The results show that the element model has a good vibration isolation performance. Finally,
the vibration isolation efficiency and bandwidth of the multi-layer bionic flexible structure are discussed. The structure
has the characteristics of free assembly of flexible mechanism, integral processing, easy miniaturization and so on. It is
suitable for precision optical instrument, robot, satellite and other fields with low frequency vibration isolation in torsion

direction.

Key words quasi-zero stiffness, flexible structure, passive vibration isolation
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